Fluorescence spectroscopy of roGFP2-based redox probes responding to various physiologically relevant oxidant species in vitro 
Value of the data
The influence of diverse oxidative and nitrosative species on roGFP2-based probes is compared side-by-side.
Spectral responses of roGFP2, roGFP2-Orp1 and Grx1-roGFP2 are compared side-by-side Full spectra are recorded every minute for 60 min.
The data delineate probe redox responses under strictly controlled in vitro conditions.
Data
Each experiment represents a time series of 60 fluorescence excitation spectra with one spectrum recorded per minute. The first spectrum shows the fluorescence excitation spectrum prior to treatment. Following the addition of oxidative or nitrosative species, spectral changes of roGFP2, roGFP2-Orp1, and Grx1-roGFP2 were recorded for a total of 60 min. Autoxidation of roGFP2-Orp1 under aerobic conditions is shown in Fig. 1 . Experiments involving roGFP2-Orp1 were thus performed under anaerobic conditions, while measurements with roGFP2 and Grx1-roGFP2 were performed under aerobic conditions. Reference spectra were recorded using 2 mM of control reductant (DTT or GSH), or 2 mM of control oxidant (AT-2) (Fig. 2) . The specificity of the two fusion probes roGFP2-Orp1 and Grx1-roGFP2 was tested using 2 mM H 2 O 2 and GSSG (Fig. 3) . Spectral responses to 2 mM of various other oxidative and nitrosative species were recorded (Fig. 4) . Unfused roGFP2 was treated with increasing concentrations of H 2 O 2 , HOCl, and ONOO À to determine the minimal oxidant concentration eliciting a spectral response (Figs. 5-7). The response of the three probes to treatment with 100 mM of the above tested oxidants was recorded (Figs. 8, 9 ). To rule out artifacts, non-redoxsensitive eGFP was treated with all compounds used in this study (Fig. 10) . The raw data for all figures (excitation wavelength vs. fluorescence intensity values) is made available as comma separated value (.csv) text files.
Experimental design, materials and methods
Purification and reduction of roGFP2, roGFP2-Orp1, and Grx1-roGFP2, and preparation of oxidants is described in [1] . Purification of eGFP, heterologously expressed in E. coli BL21 from plasmid pET16b_eGFP SC þ [2] was essentially performed as described for the roGFP2-base probes [1] . roGFP2 or Grx1-roGFP2 was added to a 1,500 mL QS fluorescence cuvette with a stirring bar containing 1 mL of buffer (PBS, 5 mM EDTA, pH 7.4) at a final concentration of 0.2 mM. Measurements of roGFP2-Orp1 were performed under anaerobic conditions as described in [1] . Measurements were done at 20°C in a JASCO FP-8500 fluorescence spectrometer equipped with a Peltier thermo-holder 'EHC-813' at 20°C for 60 min under continuous stirring. Measurement parameters were as follows: 510 nm (Em), 350-500 nm (Ex), 5 nm slit width (Ex/Em), medium sensitivity. After a single recorded spectrum, oxidants were added at the indicated final concentrations and a time series of 59 additional spectra was recorded. Expression of roGFP2-Orp1 in E. coli MG1655 (Fig. 1F) was performed as described in [1] . Fig. 1 . Response of the three probes to air oxygen. Each figure displays the dynamics of 60 measured emission spectra (one spectrum per minute; E m ¼ 510 nm) in the excitation wavelength range of 350-500 nm. First (0 min) and last spectra (60 min) are displayed in green and red, respectively. The probes were added to PBS buffer at a final concentration of 0.
mM (A-E) or expressed in E. coli (F). Measurements were either done under aerobic conditions (A-C) or under fully anaerobic conditions (D).
One volume of aerobic buffer corresponding to 100 mM O 2 was added after measurement of the first spectrum (E). Fig. 2 . Response of the three probes to DTT, AT-2 and GSH. The probes were added to PBS buffer to a final concentration of 0.2 mM. A single spectrum (green) was recorded prior to addition of DTT (A), AT-2 (B), or GSH (C) to a final concentration of 2 mM. The responses of the probes were measured for a total of 60 min. Each figure displays 60 single spectra with one spectrum per minute. The last recorded spectrum is shown in red. Fig. 3 . Response of the three probes to H 2 O 2 and GSSG. A single spectrum (green) of roGFP2, roGFP2-Orp1 and Grx1-roGFP2 at a final concentration of 0.2 mM was measured prior to the addition of 2 mM H 2 O 2 (A) or 2 mM GSSG (B). Subsequently, another spectrum was recorded every minute for a total of 60 min. The last recorded spectrum is shown in red. Fig. 4 . Response of the three probes to various oxidative and nitrosative agents. 0.2 mM of the probes were added to PBS. After the measurement of one spectrum (green), the indicated compounds were added to a final concentration of 2 mM. Subsequently, a single spectrum was measured every minute for a total of 60 min. The last recorded spectrum is shown in red. 6 . Response of unfused roGFP2 to increasing concentrations of HOCl. HOCl concentrations between 2 mM and 2 mM were applied to roGFP2 after measurement of the first spectrum (green). Subsequently, a total of 60 spectra (one spectrum each minute) were recorded. The last recorded spectrum is shown in red. Fig. 7 . Response of unfused roGFP2 to peroxynitrite. Peroxynitrite concentrations between 2 mM and 200 mM were applied to 0.2 mM roGFP2 after measurement of the first spectrum (green). Subsequently, a total of 60 spectra (one spectrum each minute) were recorded. The last recorded spectrum is shown in red. Fig. 8 . Response of the three probes to a 500-fold molar excess of H 2 O 2 , GSSG and HOCl. The probes were measured at a concentration of 0.2 mM. 100 mM of oxidant were added after measurement of a single spectrum (green). Each figure displays the dynamics of a total of 60 recorded spectra (one spectrum per minute). The last recorded spectrum is shown in red. Fig. 9 . Response of the three probes to various nitrosative agents. The indicated compounds were added at a final concentration of 100 mM after measurement of the first spectrum (green). Subsequently, a total of 60 spectra were recorded. The last recorded spectrum is shown in red. Fig. 10 . Response of eGFP to the compounds used in this study. The response of eGFP to the compounds used in this study was measured to rule out general effects of these compounds on GFP fluorescence characteristics. eGFP was added to PBS to a final concentration of 0.2 mM. After the measurement of one spectrum (green), 2 mM of the compounds were added and a total of 60 spectra were recorded. The last recorded spectrum is shown in red.
